Purification of an alpha-N-acetylglucosaminyltransferase from the yeast Kluyveromyces lactis and a study of mutants defective in this enzyme activity.
An enzyme activity in Kluyveromyces lactis that catalyzes the transfer of N-acetylglucosamine from uridine diphosphate N-acetylglucosamine to alpha Man(1 leads to 3) alpha Man ( 1 leads to 2) alpha Man (1 leads to 2)Man to yield alpha Man(1 leads to 3) [alpha GlcNAc(1 leads to 2)] alpha Man(1 leads to 2) alpha Man (1 leads to 2)Man, a mannoprotein side-chain unit, has been solubilized by Triton X-100 and purified 18000-fold by a combination of ion-exchange chromatography, gel filtration, hydrophobic chromatography, and adsorption to a lectin column. The enzyme activity from a K. lactis mutant (mnn2-2) that made mannoprotein lacking N-acetylglucosamine in its side chains, but that possessed a normal level of transferase activity in cell extracts, was purified and compared with the enzyme from the wild-type strain. Both transferase activities are integral membrane proteins found in particles associated with endoplasmic reticulum. The two purified enzymes had the same apparent size, heat stability, Mn2+ requirement, and Km for donor and acceptor and a similar Vmax. Wild-type and mutant cells had similar pool sizes of sugar nucleotide donor, and they incorporated labeled N-acetylglucosamine into chitin at similar rates. No evidence was obtained for an inactive enzyme precursor in mutant cells that was activated upon breaking the cells, nor did the mutant cells contain a transferase inhibitor or a hexosaminidase that could remove the sugar from the mannoprotein during processing and secretion. The mnn2-2 locus appears to be allelic with a second mutant, mnn2-1, that has the same phenotype but that lacks transferase activity in cell extracts. This suggests that the two mutations affect the structural gene for the transferase, and we conclude that the mnn2-2 mutant could contain an altered enzyme that fails to function because it is improperly localized or oriented in the membrane.